Inhibition by salicylic acid of the activation and thus oxidation of long chain fatty acids. Possible role in the development of Reye's syndrome.
Administration of either aspirin or salicylic acid (3 mmol.kg-1 b.wt. i.p.) decreased by 50 and 65%, respectively, the in vivo oxidation of [U-14C]palmitic acid to [14C]CO2 in mice; after salicylic acid administration, exhalation of [14C]CO2 from [1-14C]palmitic acid, [1-14C]octanoic acid or [1-14C]butyric acid was decreased by 87, 33 and 38%, respectively. Inhibition lasted 9 hr. It was associated with markedly decreased blood glucose concentrations and increased plasma ketone bodies. Repeated administration of salicylic acid (2 mmol.kg-1 i.p. every 8 hr) tripled hepatic triglycerides and produced mild microvesicular steatosis of the liver at 22 hr in fasted mice. In vitro, salicylic acid (1.5 mM) had no or little effect on the formation of beta-oxidation products from [1-14C]octanoic or [1-14C]palmitoyl-L-carnitine, in the presence of ATP, carnitine (40 microM) and coenzyme A (40 microM), but decreased by 51% that from [1-14C]palmitic acid. In the latter system, increasing the concentrations of coenzyme A and carnitine to 200 microM suppressed the inhibitory effect of salicylic acid. Salicylic acid (1.5 mM) decreased by 80% the in vitro mitochondrial formation of palmitoyl-coenzyme A from [1-14C]palmitic acid and 10 microM coenzyme A; again, increasing the concentration of coenzyme A prevented inhibition. We conclude that salicylic acid decreases the mitochondrial activation and thus beta-oxidation of long chain fatty acids, presumably by sequestering extramitochondrial coenzyme A and possibly carnitine.